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(54) Method for preventing separation 
in fruit-juice containing products 

(57) The tendency of solids in fruit or 
vegetable juice-containing products, 
particularly citrus fruit juice-containing 
products, to separate from the product 
is reduced and/or prevented by incor- 
porating into the product an effective 
amount of low/ viscosity alginate and 
carboxymethylcellulose, preferably low 
viscosity propylene glycol alginate and 
sodium carboxymethylcellulose. 
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SPECIFICATION 

Method for preventing separation In fruit juice^ontaining products 

5 The present invention relates to fruit juice-containing products and. in particular, to a method for eliminating or 5 

prS rSsSarngT'tjuicSLd/orveg^^^^^^ 

thereof at the time of purchase the consurner ^^^^^^^ ^^^.^.^^ 

It is an Object of the present Invention to P:»r<'«" rfjulc soli* In « 
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carboxymethylcellulose (a synthetic water-soluble ether of cellulose). These gums or hydrophilic colloids are 
either pre-blended for addition to the fruit juice-containing product or added to the product separately, e.g., 
either simultaneously or sequentially, such that the product contains an effective amount of each, typically from 
about 0.015% to about 0.20% by weight of the alginate and 0.01% to about 0.10% by weight of the 
5 carboxymethylcellulose (percents by weight being relative to the total weight of the product when in 5 
single-strength form), to result In reduced solids separation. At the levels of gum so utilized, it is found that the 
product can be stabilized over a wide range of conditions, e.g., temperature and pH, without substantially 
affecting the viscosity or mouthfeel of the product 
The manner in which the gums are incorporated into the fruit juice-containing product is not critical so long 

10 effective dissolution of the gums is achieved. Thus, for example, where the fruit juice-containing product is an 10 
aqueous single-strength product or aqueous concentrate, the gums, in a substantially dry state, may be added 
to the liquid mixture of all other ingredients to achieve hydration, dispersion and dissolution of the gums 
therein. Alternatively, the dry gums may be added to only a portion of the liquid mixture of other ingredients to , 
effect hydration, dispersion and dissolution of the gums, with the remaining ingredients, e.g., additional water, 

15 being thereafter added. 15 
In another method, the gums may be hydrated,,dispersed and dissolved in an appropriate amount of liquid 
medium in a separate vessel and the thus prepared solution thereafter added to a vessel containing the main 
body of ingredients. Alternatively, the gums may be dry blended with one or more dry ingredients of the fruit 
juice-containing product and the thus prepared blend thereafter added to the liquid mixture of the remaining 

20 ingredients. A dry-blending procedure obviously is desirable where the fruit juice-containing product is a 20 
substantially dry mixture intended to be reconstituted with water for ultimate use. 

As earlier noted, the fruit juice-containing products to which the present invention is directed may assume a 
va riety of forms. Acco rding to one embodiment of the invention, the product may be one which is 
manufactured and sold at a dilution or concentration suitable for immediate consumption or use, in which case 

25 the product will comprise fruit juice solids, water and the stabilizer system, typically in conjunction with 25 
sweeteners, acidulants, colourants, preservatives, flavourings, and the like. The fruit juice-containing product 
also may be one which is manufactured and sold in an aqueous-based concentrated form to which the 
consumer is required to add additional water for ultimate use. Again, the product is comprised basically of 
water (in an amount less than that appropriate for ultimate use), fruit juice solids and the stabilizer system, with 

30 sweeteners, acidulants, colourants, etc. added as necessary. Such a concentrate may be one which is othenA^lse 30 
subject to separation difficulties only when reconstituted to proper dilution or which exhibits such problems 
both in the concentrated and reconstituted state. Still further, the fruit juice-containing product may be a 
substantially water-free, reconstitute ble product comprised of fruit juice solids, stabilizer and other optional 
ingredients such as those earlier noted. In the absence of the alginate and carboxymethylcellulose stabilizer 

35 system, such a product of course would exhibit undesirable separation of solids only after reconstitution. 35 
The juice-containing product also may be a manufactured concentrate which is intended to be further 
processed by the same or a different manufacturer, typically at some different location, to produce a properly 
diluted product which is then sold to the ultimate consumer. In such a case, the stabilizer system may be 
present in the concentrate, comprised of water, juice solids and other optional ingredients, as it leaves the first 

40 manufacturer, particularly if separation of solids is liable to occur in the concentrate; alternatively, it may prove 40 
more economical to manufacture the concentrate free of stabilizer whereby the stabilizer is added to the 
product incident to the dilution and other steps performed by the final processor. 

In each of the products described, the water and juice solids present in the product typically are derived from 
water-containing fruit juice, either in natural or concentrated form, and, particularly for products manufactured 

45 for immediate use, additional water. For certain products, however, the sole source of water in the fruit 45 
juice-containing product may possibly be the water present in the fruit juice or alternatively, the sole source of 
water may comprise added water. 

As will be apparent from the more detailed description and Examples given hereinafter, the stabilizer system 
employed in the present invention is uniquely and surprisingly superior to known stabilizers in its ability to 

50 reduce sedimentation in fruit juice-containing products. Indeed, use of either of the individual components of 50 
the stabilizer system alone is ineffective in achieving the desired results. 

The following non-limiting Examples are provided to illustrate the method and products of the present 
invention: 
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^^AlTo^a nge juice beverage is prepared from the following Ingredients: 

Orange Juice Concentrate (SS*' Brix) '^^•SO gal.* 

5 « 0.20 gal. 

Orange Oil 

Citric Acid 

Sodium Citrate 

FD&C Yellow No. 6 

915.00 lbs. 

Sugar 15 
Water Approximately 914.11 gal. 



20.00 lbs. 

10.00 lbs. 10 
0.25 lbs. 



TOTAL: ^ 000.00 gal. 



20 



* The abbreviation ''gal" is used in this and other Examples to represent U.S. gallon; 1 gal. equals 0.833 
Imperial gallon or 3-785 x l O^^m^ ^ ^ ^^^^^ ^^^^^^ propylene 

is then cooled to ambient temperature. 

30-^"rSSngeM^^ 

form a suitable beverage is prepared from the following ingredients: 



35 Orange Oil 



Orange Juice Concentrate (65'»Brix) ^^-^ 9^'- 

1.2 gal. 



35 



. , 120.0 lbs. 
Citnc Acid 

Sodium Hexametaphosphate 52.0 lbs. ^ 

40 ^ ' 52.0 lbs. 
Sodium Benzoate 

FD&C Yellow No. 6 1.5 lbs. 

5435.0 lbs. 

45 Sugar 



Water ' Approximately 488.7 gal. 

TOTAL: 1000.0 gal. 

50 

TO an agitated vessel containing this product are f^^^d fro^^^^^^^^^^ 
glycol alginate (Kelco Kelcoloid-O andfromab^^^^^^^ 

ssSr5T;"s^:3"raddrd^^^ 

^'^eq'IlSrX^^^^^^^^ sodium hexametaphosphate employed above or calcium '^^^o^^^'^-^^^^' 
diaZetetraaitate dihydrate are found to enhance product stability, particularly m concentrates. 
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Example HI 

A grapefruit drink is prepared by first preparing a beverage base from the following ingredients: 



5 


Grapefruit Concentrate (65''Brix) 


760.0 gal. 




Grapefruit on 


12.2 gai. 


10 


Sodium Citric ^ 
Sodium Hexametaphosphate 


625.0 lbs. 
545.0 lbs. 




FD&C Yellow No. 5 


3.0 lbs. 


15 


Citric Acid 


155.0 lbs. 




Water Approximately 


148.5 gal. 




TOTAL: 


1000.0 gal. 



10 
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20 20 

This base is adjusted to 48.3** Brix and 5.4% acid and stored in a frozen condition. The base Is thereafter thawed 
and 16.0 gallons thereof mixed with 800 pounds of sugar and 920 gallons of water to produce a grapefruit drink. 
To this drink are added from about 1 ,30 to 17.38 pounds of propylene glycol alginate (Keico Kelcoloid-0) and 
25 about 0.87 to 8.69 pounds sodium carboxymethylceliulose (Hercules CMC-7LF). The resultant product is 25 
adjusted to 1 1 .0° Brix and 0.60% acid and packed into containers at a temperature of from 1 95''F to 205''F (90.56 
to 96.11''C) after which the containers are cooled to ambient temperature. 

Example IV 

30 A control fruit punch beverage was prepared from the followmg ingredients: 30 

Sucrose 693.97 grams 

High Fructose Corn Syrup (68.5® Brix). 385.01 grams 

35 35 
Citric Acid 1 2.86 grams 

Fruit Punch Concentrate 21 9.74 grams 

40 Water 7430.42 grams 40 



TOTAL: 8742.00 g rams 

(8.32 litres) 

45 45 

The beverage has a fruit juice content of 10% (orange and pineapple), a pH of about 3.0 (± 0.2), 0.30% acid and 
12,5° Brix and was heated to about 195-205°F (90.56 to 96.n''C) to effect sterilization and packed into four 64 
ounce glass bottles. The bottled product was then brought to ambient conditions and stored. 
A sample fruit punch beverage for comprison to the control was prepared from the following ingredients: 
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Sucrose 

High Fructose Corn Syrup (68.5* Brix) 

Citric Acid 

Water 

Kelcoloid-0^{Dry Blended with Sucrose) 

CMC-7LF J 

Fruit Punch Concentrate 

TOTAL: 



689.99» granis 

385.01 grams 

12.86 grams 

7429.83 grams 

3.26 grams 

1.31 grams 

219.74 grams 

8742.00 
(8.32 litres) 
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.Thesucrosecontentofthesamplebeveragewasadiustedtotakelntoaccountthesolidscont^^^^^ 

'° 'This product had a pH of about 3.0 (± 0.2). 0.30-/. acid and 12.5- Brix and was packaged in a manner identical 
to that employed for control beverage possessed a gummy or slimy mouthfeel. After 18 

sedimentation of solids even after five days of ambient storage. 

^"^Sef sample powdered lemonade beverage mixes were prepared by first dry ^'^"^'"a «j'^"r^^^^^^ 30 
the following table: 



35 



40 



45 



INGREDIENT 
Base 

Sucrose*(dry) 

Kelcolotd-0 

CMC-7LF 



SAMPLE 1 
957.00 gms 
3.98 gms 



SAMPLE 2 
957-00 gms 
1.22 gms 

3.15 gms 



SAMPLE 3 
957.00 gms 

3.26 gms 
1.32 gms 



960.98 gms 961.37 gms 961.57 gms 



35 



40 



45 



*The sucrose content of the samples was adjusted to -'-£:2,,^-^:rd"^^^^ Jrovide" 
The three sample mixes were reconstituted 'n separate beakers *° '^^^^^^'/^^^^^^^ beve ages exhibited 

- single.strengthbeverageshaving8pHof3.1and0.45-0.5V^^^^^^ 

50 a gummy or slimy mouthfeel or f " l^j'""^^.^*!''" to ^sS^htTy 'eS^ d^^^^ 3 Showed no such 

iTaSi;:"aS^^^^ 

auhe bottom of tSe beaie^while Samples 2 and 3 exhibited only a slight prec.p.tat,on. 
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^^ITemon^^^^ single-strength beverage was prepared from the following ingredients: 





Lemon Concentrate (30.8% lemon acid) 


154.45 gms 


5 


5 


Lemon Oils 


1.06 gms 




Ascorbic Acid 


3.84 gms 




10 


Sodium Citrate 




10 




High Fructose Corn Syrup (70.6** Brix) 


517.05 gms 






Kelcoloid-0 - 


3.26 gms 


15 


15 


CMC-7LF 


1.31 gms 






Sucrose 


547.57 gms 




20 


Water 


7477.16 gms 


20 




TOTAL: 


8707.00 gms 








(approx. 8.32 litres) 





25 

-rt. u j^.^or^wr^f 9 7n n 57% acid and 11.5'* Brix and was hot-packed into four 64 oz. glass bottles. After 

SSrniXSe identical ingredient,, amoiinB, procedu.. endtestlns a.»wn 

syi^Z?.hou,'pp,Sably adversely a«ec«ns (i.e.. Incre.singl .h.vl»»alw ol*.. 0"''-^"J:ZZT',Sl"" 
S»e r.r. in one experLem, the viaooslw o( iden.lcallv prepared '•™"'<» '"J^Sd-^^^ 

ToSVlene glycol alginate as utilized in the present invention is a '^---^^'^r^^J^^r^^^^^^^^ 
The aSinSrof each such gum are chosen so as to achieve effective stabilization of the Particula 
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5 single-strength product. ^ iuice-containing products to which the present invention Is 

,o:rabtderivediuice^andinpro^^^^^^ 

,n a nunr,ber of f^f/Jd "i^' was t«ted. Among the gums tested 

reduce or prevent separation of solids in guar gum. xanthan gum. sodium 

. were locust bean gum. f urcelleran. pectm S^J^^f "^J^ff^"^-^^^^^^^^ and mixtures thereof. In all 

carboxymethylcellulose. propylene glyco ^'S'^fJ^'^S^! ^^^^^^^^ glycol alginate and 

,5 cases, no single gur. or com^^^^^^^^^^^^^ 

20 gritty or slimy mouthfeel, off-flavours, and the like. 
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CLAIMS 



''^'"T^.hod at claimed in daim , »t,ereln aaid aisin... and .aid „,l,ox,me,hy,c.,..lo» ara low vis».i« 

T«d'^S^^^ 

»ro;s^;s:3i^r.;3r~dSi:;zo:sr.ro°«rvre^h.pa^^ 

„h.„ fn » ™/« aauaous solution has "^V'^^J^^^S^ce^^^^^^ v"" » 

36 60 lo 176 CPS and said carboxvm.thyicellulose "^^^ „ 2«;, of from 26 to 60 cp.. 

TTm*iir.r"a!:=;~frfr^^^^^^^^^^ 

='"a'^rardr,r.d ioa^o„e^.c,^^^^ 
40 aqueous-based concentrate capable of being "^^^^f^^T^^f ° iuice-containing product is a 

suLa^nt^t-rat^^^^^^^^^^^^ 

T^rm'Shras Claimed inanyoneofclaims1to7where^ 

^5 hereinbefore defined) contains ^^S^^^^jj^'f J'^^^^^ sepa atSn of solids in fruit-juice containing 

9. A method substantially as herein described ^^/.^^f ^^^^^J'^^^^ and carboxymethyl cellulose, 
products (as hereinbefore defined) by the '"<^°^P°«Xil Lv a oroSncorpor^^^^^^ method as claimed in 
10 Fruit-juice containing products whenever produced by a process incorpora g 

55 13 A product as claimed in claim 12 wherein the amount of low viscosity P'"P; 9 y Ji^ge present in 

-d'Soi"s;^rrf.''o';^is?^,r^^^^^^ 

"'T°?pt°?J«aflCd"S.nyoo..folaim,11.ol4>*lchfurtha,con,al.. 
~il"'TpVrdrrc1al~o°~oU,aimsmo16v,^e,^^^^^^^^ 

.j"--rjrrsrmrd!nro7crai^^^ 
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18. Asubstantially water-free fruit juice-containing product (as hereinbefore defined) capable of being 
reconstituted to form a single-strength product, comprising fruit juice solids and an amount of a low viscosity 
alginate and a carboxymethylcellulose effective to reduce the separation of solids upon reconstitution. 

19. A product as claimed in claim 18 wherein said alginate and said carboxymethylcellulose are low 

5 viscosity propylene glycol alginate and sodium carboxymethylcellulose respectively. 5 

20. A product as claimed in either of claims 18 and 19 which contains vegetable juice with or without fruit 
juice. 

21 . A fruit-juice containing product (as hereinbefore defined) substantially as herein described containing a 
stabilizing combination of alginate and carboxymethylcellulose. 
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